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CLAIMS 



We claim: 




^ cellular communication system, comprising: 
Plurality of base station transceivers; 
at least one base station controller that is configured to control the plurality of 
base station transceivers; and 

a cell group that comprises a phirality of cells that are respectively associated 
with the plurality of base station transceivers and w^ith a plurality of primary 
frequencies, such that in each of the plurality of cells the respectively associated base 
station transceiver uses the respectively associated primary frequency to communicate 
control information, communication of theicontrol information being constrained to 
the respectively associated primary frequency, and uses coordinated frequency 
hopping over the plurality of primary frequencies to communicate traffic information. 



2. The cellular communication sjj^stem as recited in Claim 1, wherein the 
coordinated frequency hopping is cyclical. 

3. The cellular communication sys\em as recited in Claim 1, wherein the 
coordinated frequency hopping is random. 

4. The cellular communication systeVn as recited in Claim 1, wherein each 
of the plurality of cells has predefined control tinie slots associated therewith that are 
used to communicate the control information and nas predefined traffic time slots 
associated therewith that are used to communicatelthe traffic information and at least 
one idle time slot separates at least one of the predefined control time slots from at 
least one of the predefined traffic time slots, which s^e associated with different 
primary frequencies. 



5. The cellular communication system as re|pited in Claim 1, wherein the 
primary frequencies are non-contiguous. 
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6. The cellular cdpmiunication system as recited in Claim 1 , wherein 
frequencies associated with an Auxiliary cellular communication system coexist within 
a same bandwidth defined by the plurality of primary frequencies. 

7. The cellular communication system as recited in Claim 6, wherein the 
primary frequencies are non-contiguous and are each separated, one from another, by 
at least one of the frequencies associated with the auxiliary cellular communication 
system. 

8. The cellular communica\ion system as recited in Claim 1, further 
comprising: 

a global positioning system (GPSi satellite that communicates with the 
plurality of base station transceivers to synchronize the cellular communication 
system. 

A cellular communication system, comprising: 
a base station subsystem; and 

a mobile terminal that is configured to\use a control frequency to exchange 
control information between the mobile terminal and the base station subsystem, the 
exchange of control information being constrained to the control frequency, and is 
configured to use coordinated frequency hopping over a plurality of traffic frequencies 
to exchange traffic information between the mob^e terminal and the base station 
subsystem. 

10. The cellular communication system as recited in Claim 9, wherein the 
control information is exchanged during predefined iontrol time slots and the traffic 
information is exchanged during predefined traffic time slots and at least one idle time 
slot separates at least one of the predefined control tinie slots from at least one of the 
predefined traffic time slots, which are associated witmdifferent firequencies. 



1 1 . The cellular communication system as recited in Claim 9, wherein the 
coordinated frequency hopping is cyclical. 
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12. The cellular communication system as recited in Claim 9, wherein the 
coordinated frequency hopping is random.X 



13. The cellular cOTrm^unication system as recited in Claim 9, wherein the 
base station subsystem is conngM^dtp transmit a hopping sequence to the mobile 
terminal using the control freq^eJA4y. 

14. The cellular communication system as recited in Claim 9, wherein the 
plurality of traffic frequencies and the control frequency are mutually exclusive. 

15. The cellular communication system as recited in Claim 9, wherein the 
traffic frequencies are non-contiguous. 

16. The cellular communication system as recited in Claim 9, wherein 
frequencies associated with an auxiKary cellular communication system coexist within 
a same bandwidth defined by the plurality of traffic frequencies. 

17. The cellular communicatrpn system as recited in Claim 16, wherein the 
traffic frequencies are non-contiguous anoyare each separated, one from another, by at 
least one of the frequencies associated withVhe auxiliary cellular communication 
system. \ 

1 8. The cellular communication sysrem as recited in Claim 9, wherein the 
plurality of traffic frequencies comprise the control frequency. 



A method of communication between a mobile terminal and a base 
station subsystem, comprising: \ 

assigning a control frequency to a cell in whic^the mobile terminal is located; 
using the control frequency to exchange control information between the 
mobile terminal and the base station subsystem, the exch^ge of control information 
being constrained to the control frequency; \ 
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assigning a plurality of trance frequencies to the cell in which the mobile 
terminal is located; and 

using coordinated frequency hdpping over the plurality of traffic frequencies to 
exchange traffic information between th\mobile terminal and the base station 
subsystem. 



20. The method as recited in Claim I^, wherein the control information is 
exchanged during predefined control time slots ano^the traffic information is 
exchanged during predefined traffic time slots and at\least one idle time slot separates 
at least one of the predefined control time slots from atXleast one of the predefined 
5 traffic time slots, which are associated with different frecmencies. 

^ 21. The method as recited in Claim 1 9, wherein tftf coordinated frequency 

hopping is cyclical. 



22. The method as recited in Claim 19, wherein the coordinated frequency 
hopping is random. 



23. The method as 
transmitting a hopping 
frequency. 




Claim 19, fijrther comprising: 
fe to the mobile terminal using the control 



24. The method as recited in Claim 23\ wherein transmitting the hopping 
sequence to the mobile terminal using the control frequency comprises: 

transmitting the hopping sequence to the momle terminal using a primary 
packet broadcast control channel (PBCCH), which is qefined by the control frequency 
and at least one time slot. 

25. The method as recited in Claim 19, whereiVi the plurality of traffic 
frequencies and the control frequency are mutually exclusi^ 



26. The method as recited in Claim 19, wherein tn^ traffic frequencies are 
non-contiguous. 
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27. The method asVecited in Claim 26, wherein using the plurality of 
traffic frequencies to exchange ttaffic information between the mobile terminal and 
the base station subsystem comprises: 

encoding a single code-woroyover at least a pair of the non-contiguous traffic 
fi*equencies. 

28. The method as recited in GJaim 19, wherein frequencies associated 
with an auxiliary cellular communication system coexist within a same bandwidth 
defined by the plurality of traffic frequencies 

29. The method as recited in Claim yS, wherein the traffic firequencies are 
non-contiguous and are each separated, one frorra another, by at least one of the 
frequencies associated with the auxiliary cellularWommunication system. 
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30. The method as recited in Claim 19,tturther comprising: 

assigning an alternative control frequency to\the cell in which the mobile 
terminal is located; 

using the alternative control frequency to exchange control information 
between the mobile terminal and the base station subs>nBtem, the exchange of control 
information being constrained to the alternative control frequency; 

assigning a plurality of alternative traffic frequencies to the cell in which the 
mobile terminal is located; and 

using coordinated frequency hopping over the plurility of alternative traffic 
frequencies to exchange traffic information between the mqj^ile terminal and the base 
station subsystem. 



31. The method as recited in Claim 19, wherein eaah of the plurality of 
traffic frequencies is associated with an equivalence class of frequencies and wherein 
using coordinated firequency hopping over the plurality of traffiafrequencies to 
exchange traffic information between the mobile terminal and th^ base station 
subsystem comprises: 
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randomly selecting a frequency from each of the plurality of equivalence 
classes of frequencies; and \ 

using the randomly selected frequencies to communicate traffic information 
between the mobile terminal anoSthe base station subsystem. 

32. The method as recited\n Claim 19, wherein the plurality of traffic 
frequencies comprise the control frequency. 



^6. A computer program product for facilitating communication between a 

mobile terminal and a base station subsystem, comprising: 

a computer readable storage medium Miaving computer readable program code 
embodied therein, the computer readable program code comprising: 



cell in which the mobile terminal is located; \ 

computer readable program coda for using the control frequency to 
exchange control information between the mobile terminal and the base station 
subsystem, the exchange of control information feeing constrained to the control 
1 0 frequency; \ 

computer readable program code fdr assigning a plurality of traffic 
frequencies to the cell in which the mobile termina|j is located; and 

computer readable program code fonusing coordinated frequency 
hopping over the plurality of traffic frequencies to exchange traffic information 
1 5 between the mobile terminal and the base station subsystem. 

34, The computer program product as recitod in Claim 33, wherein the 
control information is exchanged during predefined control time slots and the traffic 
information is exchanged during predefined traffic time slots and at least one idle time 
slot separates at least one of the predefined control time slots from at least one of the 

5 predefined traffic time slots, which are associated with different frequencies. 

35. The computer program product as recited in (llaim 33, wherein the 
coordinated frequency hopping is cyclical. \ 




5 



computer readable program code for assigning a control frequency to a 
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36. The computer program proouct as recited in Claim 33, wherein the 
coordinated frequency hopping is random. \ 

37. The computer progri^ product as recited in Claim 33, further 
comprising: 



computer readable progr; 
mobile terminal using the control 




ansmitting a hopping sequence to the 



38. The compuwir program product as recited in Claim 37, wherein the 
computer readable program code for transmitting the hopping sequence to the mobile 
terminal using the control frequVicy comprises: 

computer readable prograril code for transmitting the hopping sequence to the 
mobile terminal using a primary pad^et broadcast control channel (PBCCH), which is 
defined by the control frequency and at least one time slot. 

39. The computer program product as recited in Claim 33, wherein the 
plurality of traffic frequencies and the contM)! frequency are mutually exclusive. 

40. The computer program product^s recited in Claim 33, wherein the 
traffic frequencies are non-contiguous. 

41 . The computer program product as reVited in Claim 40, wherein the 
computer readable program code for using the pluraliw of traffic fi-equencies to 
exchange traffic information between the mobile termii^al and the base station 
subsystem comprises: 

computer readable program code for encoding a si^le code-word over at least 
a pair of the non-contiguous traffic frequencies. 



42. The computer program product as recited in Claim 33, wherein 
frequencies associated with an auxiliary cellular communication S3^stem coexist within 
a same bandwidth defined by the plurality of traffic frequencies. 
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43. The computer pTOgram product as recited in Claim 42, wherein the 
traffic frequencies are non-contiauous and are each separated, one from another, by at 
least one of the frequencies assocmted with the auxiliary cellular communication 
system. \ 

44. The computer program ©roduct as recited in Claim 33, further 
comprising: \ 

computer readable program code ror assigning an altemative control frequency 
to the cell in which the mobile terminal is ibcated; 
5 computer readable program code forVsing the altemative control frequency to 

exchange control information between the mobile terminal and the base station 
subsystem, the exchange of control informatiom being constrained to the control 
frequency; \ 

computer readable program code for assigning a plurality of altemative traffic 
1 0 frequencies to the cell in which the mobile terminal is located; and 

computer readable program code for using coordinated frequency hopping 
over the plurality of altemative traffic frequencies t© exchange traffic information 
between the mobile terminal and the base station subsystem. 

45. The computer program product as recitid in Claim 33, wherein each of 
the plurality of traffic frequencies is associated with an equivalence class of 
frequencies and wherein the computer readable program\code for using coordinated 
frequency hopping over the plurality of traffic frequencicB to exchange traffic 

5 information between the mobile terminal and the base stamon subsystem comprises: 

computer readable program code for randomly selecting a frequency from each 
of the plurality of equivalence classes of frequencies; and \ 

computer readable program code for using the randomly selected frequencies 
to communicate traffic information between the mobile terminal and the base station 
10 subsystem. \ 

46. The computer program product as recited in Claim 33, wherein the 
plurality of traffic frequencies comprise the control frequency. \ 
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47. 



A cellular communication system, comprising: 
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a plurality of base station transceivers; 

at least one base station\ontroller that is configured to control the plurality of 
base station transceivers; and 

a cell group that comprises^ plurality of cells that are respectively associated 
with the plurality of base station transceivers and with a plurality of control 
frequencies, such that in each of the plurality of cells the respectively associated base 
station transceiver uses the respectivelji associated control frequency to communicate 
control information, communication of me control information being constrained to 
the respectively associated control frequency, and uses coordinated frequency hopping 
over the plurality of traffic frequencies to communicate traffic information, the 
plurality of control frequencies and the plurality of traffic frequencies being mutually 
exclusive. 
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A cellular communication systeilp, comprising: 
a base station subsystem; and 

a mobile terminal that is configured to use\a control frequency to exchange 
control information between the mobile terminal amd the base station subsystem, the 
exchange of control information being constrained lb the control frequency, and is 
configured to use coordinated frequency hopping ov4r a plurality of traffic frequencies 
to exchange traffic information between the mobile te|pninal and the base station 
subsystem; 

wherein frequencies associated with an auxiliarV cellular communication 
system coexist within a same bfindwidth defined by the plurality of traffic frequencies. 



A method of communication between a mobile terminal and a base 
station subsystem, comprising: 

assigning a control frequency to a cell in which the ^obile terminal is located; 

using the control frequency to exchange control infonmation between the 
mobile terminal and the base station subsystem, the exchang^of control information 
being constrained to the control frequency; 
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assigning a pluralit)\of traffic frequencies to the cell in which the mobile 
terminal is located; 

using coordinated freduency hopping over the plurality of traffic frequencies to 
10 exchange traffic information be^tween the mobile terminal and the base station 
subsystem; 

assigning an alternative cc^trol frequency to the cell in which the mobile 
terminal is located; 

using the alternative control frequency to exchange control information 
1 5 between the mobile terminal and the base station subsystem, the exchange of control 
information being constrained to the al^mative control frequency; 

assigning a plurality of altemati^^ traffic frequencies to the cell in which the 
mobile terminal is located; and 

using coordinated frequency hoppiilig over the plurality of alternative traffic 
20 frequencies to exchange traffic information lijetween the mobile terminal and the base 
station subsystem. 



10 




A method of communication be^een a mobile terminal and a base 
station subsystem, comprising: 

assigning a control firequency to a cell in ^hich the mobile terminal is located; 
using the control frequency to exchange cqntrol information between the 
mobile terminal and the base station subsystem, the^ exchange of control information 
being constrained to the control fi-equency; 

assigning a plurality of traffic frequencies to Ihe cell in which the mobile 
terminal is located, each of the plurality of traffic frequencies being associated with an 
equivalence class of frequencies; 

randomly selecting a frequency from each of th^ plurality of equivalence 
classes of frequencies; and 

using the randomly selected frequencies to comnlunicate traffic information 
between the mobile terminal and the base station subsyste 
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